At the present time, the Food and Drug Administration (FDA) accords the highest priority to mercury, lead, cadmium, arsenic, selenium, and zinc in its program on toxic elements in foods. The only regulatory levels for arsenic in foods in the U. S. are the tolerances which have been established for its residues in specified foods, resulting from the application of arsenical pesticides on food and feed crops and from animal feed additives. FDA has monitored for arsenic in its Total Diet Survey since the inception of this program. The data from this program indicate that the average daily intake for arsenic (as AS203) has decreased from about 130 gg/day in 1968 to about 20 ,ug/day in 1974. Most of the arsenic is found in the meat-fish-poultry food class of the total diet. In individual foods, the highest levels were found in fish, with a mean level of about 1.5 ppm (as AS203) in the edible portion of finfish. Much lower levels were found in all the other food types analyzed; of these, the highest levels found were a mean level of 0.08 ppm in chicken and 0.16 ppm in rice. FDA toxicologists do not believe that the average daily intake of arsenic, or its levels in the different food commodities, pose a hazard to the consumer.
The Food and Drug Administration has conducted various studies on toxic elements in foods for many years. At the present time, the Agency accords highest priority to mercury, lead, cadmium, arsenic, selenium and zinc.
This report summarizes the results FDA has obtained in recent years in monitoring for arsenic in foods. Neither the toxicological aspects of arsenic nor details of analytical methodology will be discussed in detail, but will be referred to only as they are related to our monitoring activities.
The only regulatory levels for arsenic in foods in the U. S. are the tolerances that have been established for its residues in specified foods, resulting from the application of arsenical pesticides on food and feed crops and from animal feed additives. Generally, the tolerance for arsenic residues (as As,O3) on various fruits and vegetables resulting from pesticidal use of copper, magnesium and sodium arsenates is 3.5 ppm As203 (Table 1) . Tolerances for residues resulting from the use of lead arsenate, sodium arsenite, and the sodium salts of methane arsonic acid and of cacodylic acid are also given.
A number of arsenic compounds are also permit- growth stimulants or for prevention or treatment of diseases. Among these are arsanilic acid and its sodium salt, 4-nitrophenylarsonic acid, 3-nitro-4-hydrophenylarsonic acid, and 4-nitrophenylarsonic acid. Tolerances for total combined arsenic residues (calculated as As) resulting from these uses are given in the Code of Federal Regulations, Title 21, part 556.60. Essentially, the tolerances are as follows: 0.5 ppm arsenic in eggs; 0.5 ppm in the muscle of chickens, turkeys, and swine; and 2 ppm in edible by-products of chickens and turkey and the livers and kidneys of swine. The tolerance for arsenic in other edible by-products in swine is 0.5 ppm. A 5-day withdrawal period is required when arsenicals are used in these species to allow for excretion, so that residue levels in the tissues will not exceed these tolerances.
The Food and Drug Administration has monitored for arsenic in its Total Diet ("market basket") Survey since the inception of this program, to determine the levels of this element in the average diet. The composition of the "market basket" used in FDA's Total Diet Program (1) FDA toxicologists believe that these levels do not represent a hazard to the consumer, but that they do warrant continued surveillance. On a priority basis, mercury, lead, and cadmium have been of more concern to FDA in recent years than has arsenic.
To obtain a better idea of the levels of arsenic in individual food items, during the past three years (Fiscal Years 1974 -1976 , FDA has carried out exploratory surveys for arsenic in various food commodities in interstate commerce, which are obtained primarily at the retail level.
The data obtained on arsenic levels in meats, eggs, and milk are shown in Table 4 . The mean levels in meats were all less than 0. 1 ppm As20. The highest levels were found in chicken, with a mean value of 0.08 ppm and a maximum level of 0.5 ppm. Generally the levels were about the same in the samples of muscle and liver examined. Oils, fats, and Table 4 . One difference was that USDA found somewhat higher levels in liver than in muscle; the highest was an average of about 0.8 ppm arsenic as As203 in chicken livers. Actually, we would expect to find somewhat higher values in the liver, since it is the target organ for arsenic. As in the FDA survey, levels in chickens were higher than those found in swine or cattle. The higher levels in chickens may result partially from the greater use of arsenical additives in poultry feed. Table 5 presents the results that FDA obtained for arsenic levels (as As203) in vegetable and fruit products in the 1974-1976 period. The mean levels in all types examined were well below 0.1 ppm. The highest value in any single sample was 0.3 ppm As203 in a potato product. The levels obtained for arsenic (as As203) in cereal, nut, and sugar products are shown in Table  6 . The mean values are again all well below 0.1 ppm, with the exception of rice, where the mean level was 0.16 ppm. The highest individual level in the foods in Table 6 was 0.4 ppm in a sample of rice.
Environmental Health Perspectives
During Fiscal Years 1973 and 1974, the Food and Drug Administration carried out a comprehensive fish survey to determine the levels of pesticides, PCBs, and heavy metals in fish. The species were selected either on the basis of their commercial significance, or on the fact that bottom feeders are indicators of pollution. The samples were generally obtained at the wholesale level in order to determine the quality of fish available to the consumer. All analyses were carried out on the edible portion of the fish. Arsenic was added to this surveillance program in 1974. However, this survey was cut short in order to divert resources to the botulinumin-mushrooms crisis at that time. As a result, only 105 samples were analyzed, all of which were finfish, except for 10 samples of shrimp. FDA also conducts a continuing surveillance program for residues of heavy metals in samples of oysters and clams obtained from approved commercial harvesting areas. As can be seen, there is very wide variation between the levels found for individual samples. The highest finding in an individual sample of finfish (19 ppm) was more than 10 times the mean level (1.47 ppm). Similarly, some individual samples of molluscs contained more than 10 times as much arsenic as the mean level for the species.
With respect to the results for arsenic in clams and oysters, we should point out again that all samples were obtained from approved commercial harvesting areas. We do not know whether the same general levels would be found in molluscs in all areas where they may be caught.
The nature of the sampling in FDA's comprehensive fish survey precludes the ability to determine the precise origin of catch, since entire lots of fish are sampled primarily at the wholesale level.
Even though analysis of a lot is an appropriate method of determining the average intake of arsenic for the general public, it will be beneficial to learn more about the levels of specific species caught in specific locations. In this regard, surveys being conducted by the National Marine Fisheries Service will provide valuable additional information, since their sampling population is much larger, and they obtain their samples at specified locations.
In summary, the total diet monitoring program carried out by FDA since 1967 shows that the average daily intake of arsenic (as As2O3) has decreased drastically from about 130 gg/day in 1968 to about 20 ,ug/day in 1974. Most of the arsenic is found in the meat-fish-poultry composite of the total diet survey. In analyses carried out on individual foods, the highest levels were found in fish, with a mean level of 1.47 ppm in finfish. Much lower levels were found in all other food types; of the latter, the highest levels found were a mean level of 0.08 ppm in chicken and 0.16 in rice. We do not believe that this average daily intake, or the levels in the various foods, pose a hazard to the consumer. However, we do believe that continued surveillance for arsenic in our food supply is necessary.
For the future, FDA plans (1) to continue to measure arsenic in its total diet studies to determine 'vhether there are any trends in arsenic levels in the average U. S. diet, and to follow up on any unusually high total diet findings; and (2) to carry out special surveillance programs on individual food commodities when unexpected levels warrant.
